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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a method capable of joining optical parts to each 
other with high accuracy in a simplified manner. 

SOLUTION: The relative positions of plural optical elements 2 mounted on a base 
substrate 6 on the base substrate 6 are first detected and stored in an optical 
scanning controller. The base substrate 6 mounted with the optical parts is immersed 
on any of a photosetting soln. consisting essentially of (a) a compd. having an epoxy 
group, (b) a photosetting soln. consisting essentially of a photo acid generator or 
(c) an acrylic or methacrylic monomer and (d) a photo radical generator. The base 
substrates thereafter irradiated with a laser beam 1 in accordance with the 
information on the detection of the relative positions, by which optical paths 4 
connecting the optical elements 2 are formed by curing the photosetting soln. 3. 
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ABSTRACTED -PUB -NO: JP 09243869A 
BASIC-ABSTRACT: 

The production comprises: (a) detecting the relative positions of optical devices 
mounted on a base substrate to memorise the result in an optical scanning control 
device; (b) dipping the base substrate mounting optical parts in a photosetting 
solution using an epoxy group containing compound and a photoacid-generating agent as 
its essential components; (c) irradiating laser beams based on the relative position 
detecting information at the base substrate; (d) setting the photosetting solution; 
and (e) forming an optical passage connected to the optical devices. 

USE - The optical module is formed easily adjusting an optical axis by forming a 
waveguide passage using laser scanning photosetting. 

ADVANTAGE - The laser beam irradiation portion of the photosetting solution is set. 
The result optically connects a semiconductor laser to the light waveguide substrate. 
The method easily connects in high accuracy optical devices. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of the optical module which 

makes easy optical-axis adjustment by the waveguide formation which used laser scanning light hardening. 

[0002] 

[Description of the Prior Art] Construction of the optical fiber network to a home is going to be advanced with progress of 
optical-communication technology in recent years. For that, a low-price light module is indispensable, and the technology in 
which each light-corpuscle child's optical coupling can be performed simply is desired. It is very difficult to perform optical-axis 
adjustment with an optical fiber and a **** light emitting device with high degree of accuracy in an optical module, since the 
core diameter of an optical fiber is very as small as several micrometers. The present condition carries out the minute variation 
rate of the light-corpuscle child to three dimensions by the handicraft, carrying out the monitor of the optical power by the 
mounting method which arranges a light-corpuscle child, and the method narrowed down and fixed to the optimal position is 
taken. Therefore, a manufacturing cost will become very high and it is necessary to low-cost-ize optical-axis adjustment between 
optical parts in a simplification row. The method to which the method of performing optical-axis adjustment between optics 
simply mounts a light-corpuscle child in JP,7-5.8149,A by the golden-tin solder bump reflow at a position using the surface 
tension of golden-tin solder is indicated. Moreover, after making a photoresist JP,60- 173508, A intervene among parts, such as an 
optical fiber and an optical- waveguide substrate, by hardening a resin with the light irradiated through the optical fiber, and 
raising the refractive index of a hard spot, the waveguide for combination is formed and the method which bundles up 
connection between optical parts and performs it is indicated. 
[0003] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the optical module based on the mounting 

method which makes easy optical coupling between light-corpuscle children. 

[0004] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the following technical means are used for this 
invention. The process which the 1st means detects the relative position on the base substrate of two or more optical elements 
carried in the base substrate, and is memorized to a light-scanning control unit, The process flooded with the photoresist solution 
which uses as an indispensable component the compound which contains an epoxy group for the aforementioned base substrate 
in which the optic was carried, and a photo-oxide generating agent, It is the manufacture method of an optical module including 
the process which forms the optical path which irradiates a laser beam based on the aforementioned relative-position detection 
information, is made to harden the aforementioned photoresist solution, and connects the aforementioned optical element. 
[0005] For the 2nd means, the compound containing the aforementioned epoxy group is the general formula-ization 5. [0006] 
[Formula 5] 



<{t5) 



[0007] (A is expressed with the general formula-ization 6 here) 

[0008] 

[Formula 6] 

F 4 CF 



— CH.+CF.VCH. — f« 



(ft: 6) 

CF, 




[0009] The manufacture method of the optical module using the photoresist solution which is the fluorine compound which 
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comes out and contains the epoxy group shown. 

[0010] The process which the 3rd means detects the relative position on the base substrate of two or more optical elements 
carried in the base substrate, and is memorized to a light-scanning control unit, The aforementioned base substrate in which the 
optic was carried An acrylic or an methacrylic monomer, It is the manufacture method of an optical module including the process 
flooded with the photoresist solution which uses an optical radical generating agent as an indispensable component, and the 
process which forms the optical path which irradiates a laser beam based on the aforementioned relative-position detection 
information, is made to harden the aforementioned photoresist solution, and connects the aforementioned optical element. 
[001 1] For the 4th means, the aforementioned acrylic or an methacrylic monomer is the general formula-ization 7. [0012] 
[Formula 7] 

O O 

II II 
C H 2 = C — C — O — B — O — C — C = C H 2 ... (<_7) 

X X 

[0013] (B is expressed with the general formula-ization 8 here) 

[0014] 

[Formula 8] 

*T4 ? F a 



lit 8] 




-CHj-fCF^CH, — 



[0015] It is the optical module light part junction method using the photoresist solution which is the acrylic or methacrylic 
monomer which comes out and contains the fluorine shown. 

[0016] An epoxy resin causes crosslinking reaction with the acid generated from the photo-oxide generating agent by laser 
radiation, and serves as an insoluble hardened material at a photoresist solution. Bisphenol A, F or S type epoxy resin, a phenol 
novolak type, a cresol novolak type epoxy resin, the polyfunctional epoxy resin that has a naphthalene skeleton, trihydroxy 
phenol methane type polyfunctional epoxy resins, or those halogenides exist as an epoxy resin. For improvement in an adhesive 
property with a substrate, and crack-proof nature, a bisphenol A type epoxy resin is good, a phenol novolak type, a cresol 
novolak type epoxy resin, the polyfunctional epoxy resin that has a naphthalene skeleton, and a trihydroxy phenol methane type 
polyfunctional epoxy resin are desirable for making the crosslinking density of a hardened material increase and making a glass 
transition temperature high, and these may be mixed and used. Moreover, they are 1.3 micrometers and 1.5 micrometers for 
optical communication. When using the light of nearby wavelength, the fluoridation epoxy resin with high permeability and its 
compound in the wavelength are desirable. 

[0017] A photo-oxide generating agent can be chosen with the wavelength of laser. For example, 325nm of helium-Cd laser, 
352nm of Ar laser, and 364nm can be used. A photo-oxide generating agent has the onium salt represented by a triarylsulfonium 
salt and the diaryl iodonium salt, a halogenide, an alkyl sulfonate, an aryl sulfonate, an imino sulfonate, a nitrobenzyl sulfonate, 
alpha-hydroxymethyl benzoin sulfonate, an N-hydroxy imide sulfonate, alpha-sulfonyl oxyketone, a disulfo nil diazomethane, 
disulfon, etc. Even if a photo-oxide generating agent is independent, according to exposure wavelength, you may use it together 
with a sensitizer. 

[0018] The polymerization of the acrylic resin is carried out by the radical from an optical radical generating agent, and it serves 
as an insoluble hardened material at a ******** solution. There are hexanediol diacrylate, neopentyl glycol diacrylate, 
diethylene glycol diacrylate, bisphenol A-diglycidyl ether diacrylate, a diaryl iso phthalate, triaryl SHIANURATO, etc. as such a 
photopolymerization nature monomer. Moreover, when using wavelength ( 1 .3 micrometers and about 1 .5 micrometers) of light 
for optical communication, the fluoridation acrylic resin with high permeability and its compound in the wavelength are 
desirable. 
[0019] 

[Embodiments of the Invention] 

(Example 1) The photoresist solution which consists of the diphenyliodonium triflate 1 weight section considering 2 and 2-screw 
(4-glycidyloxy phenyl) hexafluoro propane as 30 weight sections and a photo-oxide generating agent was produced as a 
compound containing an epoxy group. Semiconductor laser, a photo detector, and an optical fiber are roughly fixed in the 
precision of about several micrometers on a substrate, before dipping optical sclerosing solution, the marker beforehand stamped 
on each element is detected, and the height of each aforementioned optical element and positional information are incorporated 
to a semiconductor laser control unit. Subsequently, according to the luminescence side of semiconductor laser and the 
aforementioned photoresist solution side which were located most in the low position, for example, the whole substrate was 
dipped in the solution, and the scan of argon laser light and elevation descent of an optical-waveguide substrate were performed 
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based on physical relationship with the optical- waveguide side which should be optically combined with semiconductor laser. 
The laser beam irradiation section of a photoresist solution was able to harden, and semiconductor laser and the 
optical-waveguide substrate were able to be combined optically. The above-mentioned optical hardening performed optical 
coupling with each element, an optical-waveguide side, or a fiber one by one. Consequently, modular semiconductor laser was 
oscillated and the light of laser was able to be detected at the edge of the 10m fiber connected in the module. 
[0020] (Example 2) The 4 and 4'-screw (glycidyloxy) OKUTA fluoro biphenyl was used instead of 2 of an example 1, and 
2-screw (4-glycidyloxy phenyl) hexafluoro propane, and the same examination as an example 1 was performed. Consequently, 
laser was able to be oscillated, the light of laser could be detected at the edge of a 10m fiber, and optical coupling was able to be 
checked. 

[0021] (Example 3) 1 and 3-screw (4-glycidyl phenyl) tetrafluoro benzene was used instead of 2 of an example 1, and 2-screw 
(4-glycidyloxy phenyl) hexafluoro propane, and the same examination as an example 1 was performed. Consequently, laser was 
able to be oscillated, the light of laser could be detected at the edge of a 10m fiber, and optical coupling was able to be checked. 
[0022] (Example 4) It is 1 and 6-screw (4-glycidyl phenyl) instead of 2 of an example 1, and 2-screw (4-glycidyloxy phenyl) 
hexafluoro propane. - The same examination as an example 1 was performed using 2, 2, 3, 3, 4, 4, 5, and 5-OKUTA fluoro 
hexane. Consequently, laser was able to be oscillated, the light of laser could be detected at the edge of a 10m fiber, and optical 
coupling was able to be checked. 

[0023] (Example 5) 2-(3, 4, 5-trimethoxy styryl)-4 and 6-(TORIKURORO methyl)-l,3,5-triazine were used instead of the 
diphenyliodonium triflate of an example 1, and the same examination as an example 1 was performed. Consequently, laser was 
able to be oscillated, the light of laser could be detected at the edge of a 10m fiber, and optical coupling was able to be checked. 
[0024] (Example 6) 2-(4-methoxy naphthyl)-4 and 6-(TORIKURORO methyl)-l,3,5-triazine were used instead of the 
diphenyliodonium triflate of an example 1, and the same examination as an example 1 was performed. Consequently, laser was 
able to be oscillated, the light of laser could be detected at the edge of a 10m fiber, and optical coupling was able to be checked. 
[0025] (Example 7) N-TORIFUOROMECHIRU sulfonyl OKISHINA phthalimide was used instead of the diphenyliodonium 
triflate of an example 1, and the same examination as an example 1 was performed. Consequently, laser was able to be oscillated, 
the light of laser could be detected at the edge of a 10m fiber, and optical coupling was able to be checked. 
[0026] (Example 8) The bisphenol A type epoxy resin (Ep828 made from oil-ized shell) of weight-per-epoxy-equivalent 189 
g/eq was used instead of 2 of an example 1, and 2-screw (4-glycidyloxy phenyl) hexafluoro propane, and the same examination 
as an example 1 was performed. Consequently, laser was able to be oscillated, the light of laser could be detected at the edge of a 
10m fiber, and optical coupling was able to be checked. 

[0027] (Example 9) tert-butyl anthraquinone was used instead of hexafluoro isopropylidene diphenol diacrylate and 
diphenyliodonium triflate instead of 2 of an example 1, and 2-screw (4-glycidyloxy phenyl) hexafluoro propane, and the same 
examination as an example 1 was performed. Consequently, laser was able to be oscillated, the light of laser could be detected at 
the edge of a 10m fiber, and optical coupling was able to be checked. 

[0028] (Example 10) OKUTA fluoro biphenol diacrylate was used instead of the hexafluoro isopropylidene diphenol diacrylate 
of an example 9, and the same examination as an example 1 was performed. Consequently, laser was able to be oscillated, the 
light of laser could be detected at the edge of a 10m fiber, and optical coupling was able to be checked. 
[0029] (Example 11) The OKUTA fluoro -1 and 6-hexanediol diacrylate were used instead of the hexafluoro isopropylidene 
diphenol diacrylate of an example 9, and the same examination as an example 1 was performed. Consequently, laser was able to 
be oscillated, the light of laser could be detected at the edge of a 10m fiber, and optical coupling was able to be checked. 
[0030] (Example 12) Tetrafluoro resorcinol diacrylate was used instead of the hexafluoro isopropylidene diphenol diacrylate of 
an example 9, and the same examination as an example 1 was performed. Consequently, laser was able to be oscillated, the light 
of laser could be detected at the edge of a 10m fiber, and optical coupling was able to be checked. 

[0031] (Example 13) Hexandiol diacrylate was used instead of the hexafluoro isopropylidene diphenol diacrylate of an example 
9, and the same examination as an example 1 was performed. Consequently, laser was able to be oscillated, the light of laser 
could be detected at the edge of a 10m fiber, and optical coupling was able to be checked. 

[0032] (Example 1 of comparison) The same composition as an example 1 examined except not carrying out diphenyliodonium 

triflate addition. Consequently, hardening was inadequate and waveguide formation was not completed. 

[0033] 

[Effect of the Invention] According to this invention, moreover, junction between light-corpuscle children can be easily 
performed with high degree of accuracy. 
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